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of the 3H-labelled chromatin DNA, synthesized during a 5min pulse with [3H]thymidine at 37"C, was present in the lighter component (density 1.23 g/cm3). When the pulse-time was extended to 1 h the distribution of the [3H]chromatin was identical with that of the [14C] chromatin, that is, in two components. These observations suggest that one of these fractions (buoyant density 1.23 g/cm3) contains all of the DNA-replicating regions, and that this chromatin contains less protein than the other component (buoyant density 1 .32g/cm3). We have also obtained comparable results after partially degrading the chromatin with deoxyribonuclease derived from Micrococcus luteus. Similar results were also observed if chromatin, obtained from isolated nuclei, was centrifuged in metrizamide gradients. In contrast with this, Levy et of. (1975) found that replicating chromatin from sea-urchin embryos banded at a higher buoyant density in metrizamide gradients than non-replicating chromatin, and reasonably concluded that this was due to its greater protein content. However, they only observed one chromatin component, perhaps because it was only slightly sheared. Our work is too preliminary at present to comment further on these observations. These results offer hopeful indications that metrizamide may be a useful densitygradient material to use to obtain chromatin fractions enriched in DNA-replicating regions. Because it is a non-ionic compound, enzymes are not inactivated after exposure to it. We should therefore be able to study the association of enzymes, thought to be involved in the process of DNA replication, with these chromatin components.
We are grateful to the Medical Research Council for support. We acknowledge the skilled technical assistance of Alison Blair. Several tubulin preparations have been found to contain protein kinase activity, which can partially phosphorylate tubulin itself (Soifer, 1975) . However, studies with polymerization-purified tubulin have shown that several other proteins are normal components of microtubules, and it seems likely that one or more of these proteins are the true substrates for an endogenous cyclic AMP-dependent protein kinase (Sloboda et al., 1975; Sheterline & Schofield, 1975) . The dependence of many microtubule-associated cellular processes on cyclic nucleotides has thus led to the speculation that microtubule function may be controlled by cyclic nucleotide-mediated phosphorylation.
Microtubule protein was obtained from rat brain by an assembly method performed in vitro as described previously (Sheterline & Schofield, 1975) . To measure endogenous phosphorylation, these proteins were incubated in SOm-Tris/HCI buffer, pH7.6, containing 0.1 mM-MgC1, and in the absence or presence of loflM-CyCliC AMP. The reaction was started by the addition of [p3,P]ATP to a final concentration of 0 . l m~. After incubation at 37°C for the times given, samples were layered on to rectangles (w/v) trichloroacetic acid The paper rectangles were washed in two changes of ice-cold 5% (w/v) trichloroacetic acid, dried in acetone and assayed for radioactivity with an Isocap 300 liquid-scintillation spectrometer (Sheterline & Schofield, 1975) . Sodium dodecyl sulphate/polyacrylamide-gel electrophoresis was performed essentially as described by Weber & Osborn (1969) . The gels were stained with Coomassie Brilliant Blue and scanned for absorbance at 6OOnm by using a Gilford densitometer attached to a we-Unicam SP. 500 spectrophotometer. To measure the distribution of [32P]phosphate in the gels, they were stained, scanned and then sliced into 2mm sections, which were dissolved in 100-volume H20, and assayed for radioactivity as described previously (Sheterline & Schofield, 1975) . described above was subjected to sodium dodecyl sulphate/polyacrylamide-gel electrophoresis, and the distribution of [32P]phosphate in the gel measured as described above. Fig. 2 shows that most of the [32P]phosphate co-migrated with two stained bands of mol. wts. 70000 and 280000, with no apparent phosphorylation of tubulin.
To determine whether phosphorylation under these conditions alters the extent of polymerization of tubulin, samples of microtubule protein were phosphorylated, and excess of [y-32P]ATP was removed by addition of hexokinase and glucose. Increasing proportions of phosphorylated and control microtubule proteins were mixed and co-polymerized by the addition of ethanedioxybis(ethy1amine)tetra-acetic acid (EGTA) and GTP to final concentrations of 2 and l m~ respectively. After 30min at 37"C, microtubules were collected by centrifugation at 1OOOOOg,,. for 60min and samples of the pellet were both subjected to sodium dodecyl sulphate/polyacrylamide-gel electrophoresis and assayed for radioactivity.
There was a linear increase in sedimented [32P]phosphate with increasing proportions of [3ZP]phosphorylated microtubule proteins in the incubation mixture. Quantitative densitometry of the stained gels also showed that the amount of protein sedimented in each case was the same. It thus appears that phosphorylation of these microtubule proteins does not alter the position of the microtubule-subunit equilibrium.
